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(54) Reversible heat-sensitive paper and methods for writing information 



(57) A reversible heat-sensitive layer 1a provided 
with an electron donative precursor and a reversible 
developer that colors and discolors the precursor, is pro- 
vided on the surface of a base, and the reversible heat- 
sensitive recording layer is heated previously to a mol- 
ten state and then quickly cooled to a solid colored 
state. Using this reversible heat-sensitive paper (revers- 
ible writing heat -sensitive paper), the reversible heat- 
sensitive recording layer is heated during operation to a 
color-erasing temperature range lower than the melting 
temperature of the layer, thereby, a heated part is dis- 
colored and written with information. Thus, the life of the 
reversible heat-sensitive layer can be prolonged and 
information can be written with weak light. 
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Description 

BACKGR OUND OF THE INVENTION 

Technical F ield of the Invention 5 

[0001] The present invention relates to reversible 
heat-sensitive paper and methods for writing informa- 
tion on it 

Descripti on of Prior Arf 

[0002] A sheet of conventional heat-sensitive 
recording paper is composed of a supporting base (for 
example, a paper sheet) provided with a heat-sensitive is 
recording layer on the base, and when the sheet is 
heated by heating head, heating pen, laser light, etc., 
information on image, barcode, etc. is written on the 
heat sensitive recording layer. However, such heat-sen- 
sitive recording paper has a disadvantage in that once 20 
information is written, the information cannot be erased, 
so the paper cannot be used again. 
[0003] To solve this problem, heat-sensitive record- 
ing materials with a reversible property were invented 
and patent applied (for instance, laid-open Japanese 25 
patent No. 179043/1995). The reversible heat-sensitive 
recording material according to the laid-open Japanese 
patent No. 179043/1995 normally contains a colorless 
or light-colored electron donative dyestuff precursor, 
and a special electron acceptive compound that revers- 30 
ibly changes the color of the dyestuff precursor when 
the compound is heated, and the material can create 
and erase an image with a high contrast and can main- 
tain images stably over a wide range of erasing temper- 
atures, as advantageous characteristics. 35 
[0004] One of reversible heat-sensitive papers 
developed using such a reversible heat-sensitive 
recording material is, for example, leuco-based rewrita- 
ble heat-sensitive paper using an electron donative dye- 
stuff precursor. The electron donative dyestuff 40 
precursor is shown in Fig. 1 ; a lactone ring in the mole- 
cule opens in an acidic atmosphere and the precursor is 
colored, and by removing the acidic atmosphere, the 
lactone ring closes to resume a colorless state. The 
leuco-based rewritable heat-sensitive paper is com- 45 
bined with the electron donative dyestuff precursor and 
a reversible developer, where the reversible developer 
can reversibly create and erase a color through reac- 
tions with the electron donative dyestuff precursor. Typ- 
ical reversible developers include, for example, a so 
phenol-based compound with long chains in an alky! 
group. 

[0005] Fig. 2 shows a coloring and discoloring 
model. In Fig. 2, the electron donative dyestuff precur- 
sor and the reversible developer in a color-erased state ss 
(lower left) are heated, both are fused into a colored 
state (top), and when they are cooled quickly, the mix is 
solidified in a near-fusion state, thereby a solid colored 



state (lower right) is maintained. When the mix is grad- 
ually cooled, conversely, the electron donative dyestuff 
precursor and the reversible developer return to an 
erased state. Therefore, they can reverse to color or dis- 
color by quickly or gradually cooling the mix, respec- 
tively, after fusion. In addition, a solid mix in a colored 
state can be transited to the original discolored state by 
maintaining the mix for a predetermined time in a tem- 
perature range slightly lower than the melting point 
[0006] Fig. 3 is a typical sectional view of a reversi- 
ble heat-sensitive paper 4 used conventionally for color- 
ing and discoloring with light. In Fig. 3, the numerals 
represent a base medium by 1 , a photo-thermal conver- 
sion layer by 2, and a protection film by 3. On the sur- 
face of the thermal sensitive paper 1, is formed a 
reversible heat-sensitive recording layer 1a consisting 
of an electron donative dyestuff precursor and a revers- 
ible developer, formed by a coating method. The opto- 
thermal conversion layer 2 contains a substance that 
converts light with a predetermined wavelength into 
heat, and the substance is normally applied to the sur- 
face of the heat-sensitive paper 1, but the substance 
may also be dispersed in the reversible heat sensitive 
recording layer. In the opto-thermal conversion layer 2, 
an organic coloring matter that absorbs selectively light 
with predetermined wavelengths is normally used. The 
protection film 3 is a transparent film that protects the 
surface of the heat-sensitive paper 1 and the opto-ther- 
mal conversion layer 2, and is normally composed of a 
transparent plastic coating. 

[0007] The above-mentioned conventional reversi- 
ble heat-sensitive paper 4 (leuco-based rewritable heat- 
sensitive paper) has the following problems. 

(1) The life of an opto-thermal conversion sub- 
stance used as an opto-thermal conversion layer 2 
is so short that if the layer is placed at a bright loca- 
tion for several days (for instance, two or three 
days), the opto-thermal conversion substance is 
decomposed, resulting in a shorter life for the 
reversible heat-sensitive paper, fn addition, intense 
light is required because the reversible heat-sensi- 
tive recording layer 2 (an electron donative dyestuff 
precursor and a reversible developer) must be 
heated and melted. 

(2) When laser light is used to heat the opto-ther- 
mal conversion layer 2, a line smaller than the spot 
diameter of the laser light cannot be written. Conse- 
quently, the amount of information is limited when 
the layer is used to write barcodes, for example. 

(3) A conventional writing process is based on so- 
called raster scanning by scanning lines, therefore, 
when information spreads two-dimensionally, in the 
case of letters or two-dimensional barcodes, a long 
writing time is required. 
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SUMMARY OF THE INVENTION 

[0008] The present invention has been achieved to 
solve the aforementioned problems. The object of the 
present invention is to provide a reversible heat-sensi- 
tive paper (1) the life of which is long and can be written 
on with a feeble light source, (2) into which a line smaller 
than a light flux used (for example, a spot diameter of 
laser light) can be written, thereby, the amount of infor- 
mation in, for instance, barcodes etc. can be increased, 
and (3) into which two-dimensional information can be 
written within a short time, and methods for writing such 
information as described above. 
[0009] To achieve the first object (1). the present 
invention offers a reversible heat-sensitive paper com- 
prising a reversible heat-sensitive recording layer that 
colors and discolors its surface by controlling the chang- 
ing speed of temperature and/or keeping temperature, 
and the reversible heat-sensitive recording layer being 
kept to a solid colored state. The reversible heat-sensi- 
tive recording layer comprises an electron donative dye- 
stuff precursor and a reversible developer that colors 
and discolors the electron donative precursor, and the 
reversible heat-sensitive recording layer being heated to 
a fused state, in advance, and then quickly cooled to a 
solid colored state. In addition, the present invention 
discloses methods for writing information on reversible 
heat-sensitive paper, where the reversible heat-sensi- 
tive recording layer is heated to a color-erasing temper- 
ature lower than the melting temperature, thereby, the 
layer is discolored before use, and then information is 
written on the layer. - 

[0010] These reversible heat-sensitive paper and 
methods for writing information are characterized in that 
all of the surface of the paper is previously conditioned 
into a solid coloring state, and is partially discolored to 
write information. In the remainder of the text, these 
methods are called "reversible writing methods" and the 
reversible heat-sensitive paper for reversible writing is 
called "reversible writing heat-sensitive paper." 
[0011] In the reversible writing methods, the entire 
surface of reversible heat-sensitive paper (reversible 
writing heat-sensitive paper) is in a coloring state, by 
which newly written parts are discolored. Therefore, the 
methods are especially suitable for creating a negative 
image, however, the methods can also apply to produc- 
ing a positive image. Through these means, the coloring 
matter of reversible writing heat-sensitive paper is in the 
state of a solid color and can highly absorb light. Once it 
absorbs light, its temperature easily increases. There- 
fore, a conventional opto-thermal conversion layer with 
a short life can be omitted, so the life of the entire 
reversible heat-sensitive paper can be prolonged. In 
addition, the paper can be written on with a weak light 
source (for instance, using small-output laser equip- 
ment), because the paper needs to be heated only 
within the range of color-erasing temperature, which is 
lower than the melting temperature. 



[001 2] In addition, to achieve the second object (2), 
the present invention provides methods of writing infor- 
mation on reversible heat-sensitive paper, in which the 
reversible heat-sensitive paper with a reversible heat- 

5 sensitive recording layer made from an electron dona- 
tive dyestuff precursor and a reversible developer that 
can color and discolor the aforementioned electron 
donative dyestuff precursor, formed on a base material, 
is irradiated with light to heat parts of the layer until the 

10 reversible heat-sensitive recording layer is molten, and 
then the layer is cooled quickly and the colored parts 
are irradiated with light partially in superposition, and 
the doubled parts are maintained at a predetermined 
discoloring range of temperatures, that is lower than the 

is melting temperature for a predetermined time, thus 
making the parts discolored. 

[0013] According to these methods, light (for 
instance, laser light) is irradiated to quickly cool and 
color parts, locally in superposition, and doubled parts 

20 are maintained within a color-erasing range of tempera- 
tures, that are lower than the melting temperature, 
thereby the color of such parts is erased, therefore, the 
doubled parts can be turned into a color-erased state, 
and non-doubled parts can be made into an ordinary 

25 state of coloring. Consequently, the width of a line in sin- 
gle parts can be made smaller than a light flux used (for 
example, the spot diameter of laser light), so the 
amount of information such as that in barcodes can be 
sharply increased. 

30 [0014] Furthermore, to achieve the third object (3), 
the present invention presents methods for writing infor- 
mation- on reversible heat-sensitive paper, in which a 
light exposing mask is positioned between a light 
source and the reversible heat-sensitive paper, and by 

35 focusing light transmitted through the mask on the 
reversible heat-sensitive paper to write two-dimensional 
information. 

[0015] According to these methods, two-dimen- 
sional information can be written instantly simultane- 

40 ously, so the time for writing two-dimensional 
information can be greatly reduced. 
[001 6] The reversible heat-sensitive recording 
material used in the present invention contains an elec- 
tron donative dyestuff precursor and a reversible devel- 

45 oper that colors the aforementioned electron donative 
dyestuff precursor, as the main constituents. A com- 
pound that is publicly known to be generally applicable 
to pressure-sensitive recording paper, heat-sensitive 
recording paper, etc. can be used as an electron dona- 

so tive dyestuff precursor, without any particular restric- 
tions. In addition, the preferred reversible developer is 
an electron donative compound such as organic phos- 
phonate compound, a-hydroxy aliphatic carboxylate, 
aliphatic dicarboxylate. and alkylthiophenol, alkyloxy- 

55 phenol, alkylcarbamoyfphenol, or alkylgallate, with a 
carbon number of 12 or more. However, there are no 
particular restrictions provided the developer can 
reversibly change color tone. In addition, the com- 
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pounds described in the laid-open Japanese patent No. 
210954/1994, unexamined Japanese patent applica- 
tions Nos. 160547/1193; 256825/1993; 317555/1993 
328101/1953; and 10310/1994 are especially preferred. 
[0017] The other objects and advantages of the 
present invention are clarified through the following 
description referring to the attached drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] 

Fig. 1 is a view for describing coloring and discolor- 
ing of a reversible heat-sensitive recording material. 
Fig. 2 shows a model of coloring and discoloring of 
a reversible heat-sensitive recording material. 
Fig. 3 is a sketch of a sectional view of a conven- 
tional reversible heat-sensitive paper. 
Fig. 4 is a view describing the characteristics of the 
reversible heat-sensitive paper used in the present 
invention. 

Fig. 5A shows the reversible heat-sensitive paper 
according to the first embodiment of the present 
invention (reversible writing heat-sensitive paper), 
and Fig. 5B illustrates methods for writing informa- 
tion according to the first embodiment of the inven- 
tion (reversible writing methods). 
Fig. 6A is a sketch of test results in the second 
embodiment of the present invention, and Fig. 6B 
shows information writing methods according to the 
second embodiment of the invention (erasing meth- 
ods). 

Fig. 7A shows methods for writing information 
according to the third embodiment of the present 
invention, and Fig. 7B is a sketch of a mechanical 
mask used in these methods. 

DESCRIPTION OF PRP FERRED EMBODIMENTS 

[001 9] Preferred embodiments of the present inven- 
tion are described below referring to the drawings. The 
same code numbers are used in all drawings for the 
same parts, and no duplicate description is given. 
[0020] Fig. 4 describes characteristics of the 
reversible heat-sensitive paper used in the present 
invention. In Fig. 4, the abscissa and the ordinate are 
axes for temperatures and coloring densities, respec- 
tively. As shown by the arrows in this view, when the 
reversible heat-sensitive recording layer (for instance, 
composed of an electron donative dyestuff precursor 
and a reversible developer) in the color erased state (A) 
is heated, the precursor and the developer are fused 
together into the colored state (B), and when the mix is 
quickly cooled, the mix is solidified in a state close to 
fusion, thus the mix is maintained in a solid colored 
state (C). Conversely, if the mix is gradually cooled from 
the fused state (B), the precursor and the developer are 
separated in phase and return to the original color- 



erased state (A). 

[0021] When the mix is maintained in the solid 
colored state (C) at a temperature in a range slightly 
lower than the melting temperature, the mix transits to 
s the original color-erased state (A). This range of tem- 
perature (slightly lower than the melting temperature) is 
called the "color-erasing temperature range." 
[0022] Figs. 5A and 5B show the reversible heat- 
sensitive paper (reverstole writing heat-sensitive paper) 
10 and information writing methods (reversible writing 
methods), respectively, according to the first embodi- 
ment of the present invention. 

[0023] In Fig. 5A, the reversible heat-sensitive 
paper according to the present invention (reversible 
is writing heat sensitive paper) is provided with, for 
instance, an electron donative dyestuff precursor and a 
reversible color developer, and acts as a reversible 
heat-sensitive paper 5 provided with a reversible heat- 
sensitive recording layer 1a whose color changes 
so depending on whether the layer is quickly or gradually 
cooled after it is heated. This reversible heat-sensitive 
paper 5 does not incorporate a conventional opto-ther- 
mal conversion layer (see Fig. 3), and instead, the 
reversible heat-sensitive recording layer 1a is previously 
25 heated to a fused state and then is quickly cooled to a 
solid colored state. This reversible heat-sensitive paper 
5 does not need an opto-thermal conversion layer 2. 
This is because the coloring matter of the reversible 
heat-sensitive recording layer 1a in a solid colored state 
30 is so dense that it absorbs and generates heat. A pro- 
tection film 3 shown in Fig. 3 is to be installed preferably 
to protect the reversible heat-sensitive recording layer 
1 a, but the film is not indispensable. 
[0024] According to the information writing methods 
35 of the present invention (reversible writing methods) 
shown in Fig. 5B, the reversible heat-sensitive paper 5 
without an opto-thermal conversion layer (reversible 
writing heat-sensitive paper) is used, and during opera- 
tion, the reversible heat-sensitive recording layer la is 
40 heated to a color-erasing temperature range lower than 
the melting temperature, and necessary parts are set to 
a color-erased state, and information is written on such 
parts. As the heat source used for writing, a light source 
that emits light with a wavelength, that can be absorbed 
45 easily by the reversible heat-sensitive recording layer 1 a 
in a solid colored state (called an absorptive wave- 
length), such as laser light source generating laser light 
with an absorptive wavelength is preferred. At that time, 
the intensity of the laser light should be adjusted appro- 
so priately according to characteristics of the reversible 
heat-sensitive paper to be used. 
[0025] More explicitly, the above-mentioned means 
can write information by setting the entire surface in a 
solid colored state (C in Fig. 4), beforehand, and by dis- 
55 coloring parts of the surface during operation. Newly 
written parts are discolored, therefore, the means are 
suitable directly for producing a negative image. How- 
ever, by irradiating the means so as to leave necessary 
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parts, a positive image can also be created, as in a con- 
ventional system. In the means, as described above, 
the coloring matter in a solid colored state absorbs light 
and generates heat, therefore, a conventional opto-ther- 
mal conversion layer with a short life can be omitted, so 
the life of the entire reversible heat-sensitive paper can 
be prolonged. Moreover, when writing, the means 
needs to be heated only to a color-erasing temperature 
range lower than the melting temperature, so the means 
can be written with a weak light source (for instance, 
using laser equipment with a small output). 
[0026] Figs. 6A and 6B show a sketch of test results 
and information-writing methods (writing-erasing meth- 
ods) of the second embodiment of the present inven- 
tion, respectively. 

[0027] Fig 6A is a conceptual view showing test 
results when the reversible heat-sensitive paper 4 in 
Fig. 3 is irradiated with a fine laser light to color the 
paper. In Fig 6A. (a) and (b) relate to irradiations at 
intervals to rsdate traces of laser light and with partial 
superimposrtjont respectively 

[0028] In (a) m Fig 6A. th<* fanes 6 with a width 
substantially same *% tr* spc* diameter of laser light 
(about SOpm) ar» cn*or«i * <b) doubled parts 6a 
return to the color jk a result, it is revealed 

that the width of written u-te* 6 * smaller than the spot 
diameter of laser bgfi in words n the case of (b). 
single parts 6b are r*ea*ed n the same way as with the 
thick lines 6 in (a) a&o»ed to stand naturally after heat- 
ing, and then are qu*cWy cooked by the atmosphere to 
shift to a colored state Convecsery. colored portions of 
doubled parts 6a qu*c*Jy cooied are reheated, therefore, 
the temperature ol f>e portions was maintained in the 
above-mentioned co*or ^rasmg temperature range for a 
predetermined time As a consequence, it might be sub- 
jected to gradual coofang as shown in Fig. 4, and the 
portions might return to an erased state. 
[0029] The methods of the present invention shown 
in Fig. 6B are achieved based on novel knowledge 
obtained from the test results in Fig. 6A. The methods 
are called "writing erasing methods'' in the following par- 
agraphs. 

[0030] According to the invented methods (writing 
erasing methods), light is madiated to heat parts in 
which the reversible heat sensitive recording layer 2 is 
heated to a fused state, then quickly cooled to color the 
parts on which light is irradiated in superimposition, and 
portions illuminated in superimposition are maintained 
at a color-erasing temperature range lower than the 
melting temperature for a predetermined time to dis- 
color the portions. 

[0031] As a light source for emitting light with an 
absorptive wavelength, laser light 7 may be used prefer- 
ably, but the present invention is not restricted only to 
this means and may use another light source. When a 
laser light source is used as shown in the example in 
Fig. 6A, beams of laser light are shifted slightly toward 
each other in the horizontal direction of the view, to 



clearly show the situation, and such shifting is not 
needed in practice, as a matter of course. In addition, in 
Fig. 6B, laser light 7 is focused onto the opto-thermal 
conversion layer 2 using an optical system 7a (convex 
5 lens etc.), however, fine beams of laser light 7 can be 
irradiated directly. 

[0032] According to the aforementioned methods of 
the present invention (writing erasing methods), light 
(for instance, laser light) is irradiated to parts that have 

10 been colored by quick cooling, partially in superimposi- 
tion, and doubled portions 6a are maintained in a color- 
erasing temperature range, that is lower than the melt- 
ing temperature, for a predetermined time to discolor 
such portions, so the doubled portions 6a can be dis- 

15 colored, and single portions 6a can be colored in a nor- 
mal state. Therefore, the width of a line in the single 
portions 6a can be made smaller than the light flux used 
(for example, spot diameter of laser light), thereby, the 
amount of information on a barcode can be increased 

20 dramatically 

[0033] Figs. 7A and 7B show the information-writing 
methods and a sketch of the mechanical mask used in 
the methods, according to the third embodiment of the 
present invention. 

25 [0034] As typically shown in Fig. 7 A, according to 
the methods of the present invention, an exposing mask 
9 with an information content is positioned between a 
light source 8 and reversible heat sensitive paper 5. and 
light transmitted through the exposing mask 9 is 

30 focused on the reversible heat-sensitive paper to write 
two-dimensional information. These methods are called 

- "all surface simultaneous writing methods." 

[0035] As a light source 8 used in the all surface 
simultaneous writing methods (two-dimensional writ- 

35 ing), a pulse light source such as a flash lamp may pref- 
erably be used. 

[0036] To color the entire surface as a pre-stage of 
reversible lighting, one<limensional scanning using a 
heater or an incandescent lamp is carried out for heat- 

40 ing in a straight line (for instance, a vertically spread 
light source is moved from left to right), or a flash light 
source is used to instantly heat the entire surface for 
coloring. If cooling rate is insufficient, an air-cooling 
mechanism may preferably be added. 

45 [0037] To erase the entire surface, a heater, incan- 
descent lamp or flash light source is used to heat the 
entire surface instantaneously, thereby, the entire sur- 
face is discolored. Or, hot air etc. may also be blown. 
[0038] Mechanisms for coloring and discoloring the 

so entire surface are substantially the same, and are con- 
trolled by heating temperature (a low temperature gives 
rise to discoloring) or cooling rate (a long heating time 
may heat the layer more deeply down to the supporting 
base, resulting substantially in gradual cooling). 

55 [0039] As the exposing mask 9, some optical gates, 
such as a mechanical mask, optical mask, liquid crystal, 
movable mirror, etc. can be used. Fig. 7B shows an 
example of the mechanical mask; a plurality of shutter 
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belts 9a are provided in orthogonal x and y directions, 
and each belt is independently opened and closed 
using an actuator, not illustrated, thus, a free transmis- 
sion pattern can be formed. When a liquid crystal is 
used as the exposing mask 9, transmission of light is 
controlled two-dimensionally. 

[0040] By irradiating this exposing mask 9 with an 
intense light source 8 and focusing the image of the 
exposing mask 9 on recording paper using an appropri- 
ate optical system 8a, the preferred portions can be 
heated. According to these methods (simultaneous writ- 
ing methods for the entire surface), two-dimensional 
information can be written simultaneously, so that time 
for writing two-dimensional information can be greatly 
reduced. 

[0041] In addition, in the case of one-dimensional 
writing, raster scanning in which laser light is scanned 
on recording paper can be applied, as well as vector 
scanning for controlling laser light two-dimensionally to 
write information onto recording paper. 
[0042] As described above, the reversible heat-sen- 
sitive paper and methods for writing information on the 
paper according to the present invention provide the fol- 
lowing effects. 

(1) Using "reversible writing heat-sensitive paper" 
and "reversible writing methods," the entire surface 
is conditioned to a solid colored state, beforehand, 
and the surface is partially discolored during opera- 
tion to write information. Therefore, a convention- 
ally used opto-thermal conversion layer with a short 
life can be omitted, taking advantage of the opto- 
thermal conversion characteristics of the solid 
colored state, and the life of the entire reversible 
heat-sensitive paper can be prolonged. In addition, 
because the paper is required to be heated almost 
to a color-erasing temperature range, which is 
lower than the melting temperature, writing can be 
achieved using a weak light source (for instance, 
laser equipment with a small output). 

(2) According to the "writing erasing methods," the 
width of a line of single parts can be made smaller 
than a light flux used (for example, spot diameter of 
laser light), therefore, the amount of information on 
a barcode etc. can be sharply increased. 

(3) The "all surface simultaneous writing methods" 
enable simultaneous writing of two-dimensional 
information within a short period, resulting in a 
great reduction in the time for writing two-dimen- 
sional information. 

[0043] In summary, the reversible heat-sensitive 
paper and the methods for writing information on the 
paper according to the present invention provide (1) 
longer life for the reversible heat-sensftive paper and 
writing with a weak light source, (2) lighting using a finer 
line than a light flux used (for instance, spot diameter of 
laser light), and a greater amount of information on a 
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barcode etc., and (3) simultaneous, short-time writing of 
two-dimensional information, as desirable effects. 
[0044] Although the present invention has been 
described referring to a number of preferred embodi- 
ments, it should be understood that the scope of rights 
contained in the invention is not limited only to these 
embodiments. Conversely, the scope of rights of the 
invention includes all improvements, modifications, and 
similar entities covered by the scope of the attached 
claims. 

Claims 

1. A reversible heat-sensitive paper comprising a 
reversible heat-sensitive recording layer that colors 
and discolors its surface by controlling the changing 
speed of temperature and/or keeping temperature, 
and the reversible heat-sensitive recording layer 
being kept to a solid colored state. 

2. The reversible heat-sensitive recording layer com- 
prises an electron donative dyestuff precursor and 
a reversible developer that colors and discolors the 
electron donative precursor, and the reversible 
heat-sensitive recording layer being heated to a 
fused state, in advance, and then quickly cooled to 
a solid colored state. 

3. Methods of writing information on a reversible heat- 
sensitive paper, in which a reversible heat-sensitive 
paper comprising a 

reversible heat-sensitive layer that comprises 
an electron donative dyestuff precursor and a 
reversible developer that colors and discolors 
the electron donative precursor is prepared by 
heating, in advance, to a molten state and then 
quickly cooled to a solid colored state, and a 
part of the reversible heat-sensitive recording 
layer is heated to a color-erasing temperature 
range that is lower ihan the melting tempera- 
ture of the reversible heat sensitive recording 
layer, during operation, and the part is dis- 
colored and stores the information. 

4. Methods of writing information on a reversible heat- 
sensitive paper, in which 

the reversible heat-sensitive paper comprising 
a reversible heat-sensitive recording layer that 
comprises an electron donative precursor and 
a reversible developer that colors and discolors 
the electron donative precursor, formed on a 
supporting base, is irradiated with light and an 
irradiated part is heated to heat the reversible 
heat-sensitive recording layer to a molten state, 
then the part is quickly cooled, and a colored 
portion is irradiated with light partially in super- 
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imposition, and the doubled irradiated portion 
is discolored by maintaining the portion in a 
color-erasing temperature range that is lower 
than the melting temperature of the reversible 
heat-sensitive recording layer, for a predeter- 5 
mined time, thereby, the portion is discolored. 

5. Methods of writing information onto a reversible 
heat sensitive paper, on which an exposing mask is 
positioned between a light source and the reversi- 10 
ble heat sensitive paper, light is transmitted through 
the mask and is focused on the reversible heat-sen- 
sitive paper, and two-dimensional information is 
written. 
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